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1. S§LHg§ iSSfb £ 
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[Ji^tfl^-a] ^t«]JL 37 

^91 ^^(46a, 46b)^r tilB^r*] ^ ^£ jrfl^^- q-E^ifl^, 
7] ^(40) 4 ^#£]^r ^£#(43)^ ^£^(43) #-?-<*fl ^^3(44)^ 
^£^(43) ^ ^4^3.(44) Hfl*m i*H°H(45)» 3L^tr4. 

[JL^tfl^s.] 38 

^£#(43)-^ W JEE^b TiN ^~§r A>-g-^>cr] ^ ^ 5] ji , 5f£u}ia(44)Sl- ^sfl 
°H(45)^r ^^€-^51-^- SE^ ^e)^>5(-^5}-tq- *§-9\ ^S\-^ 7$\<^9] i-^nKfi. 

•[Ji^tfl^^-] ^t^JL 45 
[iL^o 1 -^] 33 

€^"3 (41) n^^S.^ ^^2]^<^^(42) j$L-g. 4i3(£^l 

*M &£-)« ^3^^(42) 4iat ^^>^as 4-§- 

*H ^^5]S C §^(42)^ ^^^(47)^1- *> = f>iH(44)« ^Tltt t^-g-, 3L£efl*l 
— B. (Photo resist strip) ^3# ^1*H ^^s]S.^^(42) ^ 
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[SL^tfl^-E-] ^tSUl 46 

^d£^ #^ gMl 4^, ^*1«H ^ 

#3)^^(42)^ *13*Hr €^(41)3 ^^^"(47) ^4 ^5\£.<$<*U2) 
[JsL^tfl^HJ-s.] ^^JL 50 

£ -6iz|p>^a^ ifl<g^(4lHH BW\ sfl^i(46a) ^H^) 71^(40) 
7)^(40) tfofl HL^r lr^#^## ^#^] € ^*(50)# 

^^4. £ 4c^r € ^|*(50)°1 *£J§& ^ M-B}-^14. 
[a-^tfl^^-] ^t^S 51 

^ €-^#(50)^ nfl^sfss. s^zl $^.g. ^5L A 3 #^ ^ 
^ ^^^r ^a^H ^<a^-(47) Afolofl ufl^sq^ 7l^(40Hl #e^ZL 
(51)1- ^, sfl^(49)^r ^TRlt}. 
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52 

[Ji^ifl-g-l 

th 

[iL^tfl^^-] 53 

w>sf ^ ^^^(41)oflA^ 7flsflAlEK52) $3*1 ^^^3.^^(42) 
oflA]^ zl 10000A ol^o] *| 0^(53)0] $3=M, ^^(53)^ HDP *> 

3^, BSG^-, BPSG^- SEtt PSG^ cf# «§3^ 53 -g- 5.^4. 

[^.^cflAj-^-s.] ^wUl 54 

n±3^-8-i 

^^^"(53) Aj-ofl i£5flxlAE t cf-g-, ArF KrF ^ ii^-g- 

^*fl ^* °f|^tfl, til^S- ^-i- ££Sfl7]AE 5^(54)^- <§3 
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[i^tfl^s.] 56 
[Ji^^l 33 

oH*l, S^s^liB ^^(54)-ir ^<?!^-(53)^r 
«*] ^€(46b)^ *i£#(43)# 71 fe. ^ ^i«#(55)# $3^h 

[Ji^tfl-s-^] ^1»1Jl 57 

[Ji^^l 33 
[iL3^-g-] 

JE.3 ^sf|°H(4$M- ^^*>7l nfl^l e}<?} 4^(46b)^l ^ 
^5)1^1^1(48) 2«lH *fl^Rr ^ #7>W. ^*\, S-^ ^*(55) 

*83-§- flt!: ISefl^iH 3fl€(52)£] i£Bl^ne)-3Xl £_31°l ^*>c| 

^■S. '56'^ w>5f ^1, ^5.^ ^o]Al(48)S. *l*fl ^ ^ 

£3£r.#^l-3 aej X^J-o] - 7># wj-^^- - 



8-6 



1020020084154 



^*}: 2003/5/15 
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[aai^si mm 

[SSBS] 0035 

[HlftaxH 2002.12.26 

[&S2| SSI DIIHBI SXI 91 3 fl|2E gjgj 

[&S 2| S^SS!] SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR FABRICATION 

THEREOF 

[«&&!] 

[9 3] ^^ISIAI- 8K>IM^ehE*ll 

[fS 21 3 H] 1-1998-004569-8 
[CH£|oi] 

[CH£|oj3H] 9-2000-100004-8 

[xinaeaiAH ^ e.i Ah gxia. ^siaf a*! si, saw ^ans 

[Si^Sf^SS] 2000-049307-2 
[&SXH 

[£§°l ^S}|] 01^3 

[&921 9£S3I] LEE, Sung Kwon 

[^eJM^eis] 640301-1268621 

[?MSS] 467-860 

s^it oiaiAi scHzaomm 706-1401 

l^™] KR 

[flXI] ^§1 g *ll 42221 ^§0il SISI-Ol SOI «S!SL|CL CH 

E-i e> £! 
^ (en 

[4»£S] 

[3IS«SS] 20 a 29,000 S 

i^f^sssi 1 2 1,000 a 

[?^!3!?§S] 0 2d OS! 

[&AFS^S] OS OS! 

imm 30,000 a 

[S¥AH#] 1. fi^AH- SA)|AH(5ES)_1# 
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¥ ^2\3.<$^°\}*}2) ^ Sim t^l" ^^*>al, *3 ^ 

7) ^S\^^o]) ^£ 4^ SKI 5fl^l* i^H, ^71 ^^S^S^^oflAi # 7 ) 

^91 ^4 ^"71 efo} sflig TVS] 7le)^ til7> 1:1.05 1:1.30*1 

3. Sfrfe- *flS.3 

S*V, iH^r. €^^4 ^S)^^-§: ^ ShESfl *fl-2-3 ^flS ^ 

4^r^ ^*Kr #31; ^v 7 i ^3}s<3^ -^-71 ^pVia» ^ 

#5L*§ ^*Kr ^1; ^7) sfli^ i^<s}^ 71^: ^ofl a|<£ 

^*Rr #7)1; #7] ^Hl ^71 ^35. <$7] ^#A]7l^ 

^^*>7l ^Rl iSefl^liB srfl^^r #31; ^ #7l iSefl^iH ^ 

^-71 ^7] 7l ^ ^ ^ 

£ 4a 
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&°m, bKI, i^Hi, B^-ol zflig, ^-ifl^(Deep contact hole), 
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«KE*fl °11S.^ ^ n ^2: ^^{SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR 

FABRICATION THEREOF} 

£ l£ pfl2.^ 7fl^o.S ^-£. 

£ 2^r ^£35.<8*H 3fl€* ^€ te^l ^11- S.*\& 

£ 3£- ^^sL^^H ^-^l-o] ti>£^ T^lS-e^ 7fl^^o.S 



*JE^2l ^jSl Jf^-ofl cfl^I; ^12] ^ 



40 : 7l^r 



41: 



42 : ^^SjS.^^ 



43 : 



44 : ^>=^ia. 



45 : ^i2flo|7.i 



46a, 46b : sflig 



L : ^<?1 



S : ^a)H^ 
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<ll> ^. ^-tgo. oV_£^ ^ ^o. S> ^-§1 ^^S^^l^ ^ Pj-^l-i: 

<12> £ 1^ til^^l Dfl2.^ 7fle^^ 51*1^ 

<is> ;£ i^. %v s ^ i cfls.^ ^1(100)^ 3.A] 47fl4 -g^^(101a - 101d)4 

<14> ^ t tiV£^l ^lS-Sl ^ ^(DRAM)4 ^JL^ ^H°-3. 60% 

~ 70% ^fl^ol4. «#oji£ oj<^(^cg^ ^ ^sl^^H^ ^<$<Xo) 

^ ^^o) W ]^-olcf. -f-^l-^ o.S. ^513.^(102)4 ^*}ol-i- (Design rule)£- 

4 ^^>^H-°11 wl*fl 10% ~ 30% 35= ^ ^£71- ^Tfl ^ltb^. 

<15> 51 2^r €<3^4 ^SlS^ofl 4^ ^51^1 v\]5LZ\ ^lf- 5=4 t!: 

<ie> £ 21- ^4^, 7l^(SUB) ^-ofl ja.^ ^-cy 3^^(1033, 103b) <«tfl, 

4 -fi^^ (101)4 ^$\S.<$mi02)*\) AA *8^44 &4. ef^l 3fl€(103a, 103b)£r 
#5=^(10)4 4^4^3.(11) n <ir44 ^MM4(i2)s ^€4. 

<17> tt^, ^JL#^r £4 7 ] #Sfl4^ 3.^(102)4 cj4*l#£ 714 ^ ^ 

5L5L 7>444 #4. ^, ^314 34- 4*1 (U4 ^4°1^(S)4 4* 1:13. 7}aJ 7J-4. 
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<i8> f>}*M, o]Q 34. ^^3.^^(102)^^ (103b) ^) 0 ]^ 

(Spacing) ^, ^sflol> 1 (s)7> 2fl€(103b) 3tr ^44 ^*cHH 

^ i^(Scum)^ ^FfM- I£^r ^^^( 102 )jq- ^^2] 5.^^(102) (Loading) 
^.2.3. <d*ll ^"^^ iH^Tl (Stringer )ofl <2]tr d l*-*rfe ^r^ sflli(103b)^ ?A^%- 
(10) #2] (Bridge, 104)7> ^*M=f. 

<i9> ^ ( ^^S]S^^(102)^^^ sfl^i Hi7 r ^>xl7fl S}^, 3^8- €-^*(Deep 

contact hole) §-^7]- 1^tr4. 

<20> £ 3^- ^^sJS^^^Ai ^S^l ^11- 7fl^^ S 

<2i> ;£ 3* ^-3:^, £ 2Sf 4^ s}<y 2fl €( 103a, 103b) °1 ^i^^l ^ 

^(13, 14)°1 $Xjl, ^^(lOlHH^r #e1n(18)l: Ml ^(SUB)^ 

^/^.efl^l ^(SL^M &£-)4 ^71^0.3. JE-f-€ 7flsllAlEKl5)7> ^ODj 
, ^slS^ (102)^1^^ ^<£^-(14) ^«S* ^-g- ^tr ISefl^liB sfl 

^(16)^1 &th 

<22> lEEfl^liB sfl^(16)* ^-]4 D fiHS ^^^-(14)* ^^HM ^91 ^QU03b)£\ 

^£#(10)* i^#Al7l^ ^*(19)°1 

<23> HVE^l ^-^ 7^0] Dl45}-7> 7>^^-^oll ^ ^*HH ^ ^Al^ 

«" 71 ^*fl >S<8^(101)°1H ^^(15)2] ^ ^Ol^ ^7}^ <?i*fl 

^^2]S.^^(102)oll^2] ^<^^(14)^ ^ol^ Tfl^ ^7>^>7ll €4. 
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<24> nj-eM, ^ ^*(19) 44 HfTjl^ ^7>*>7fl ^ ^ 

p>^]o1 Jf^Tfl 5)t^, ^^(Mis-alignmentH ^^s>c^S. 

•17'4 &F<?1 sfl€(103b)ol ^£^(10)4 €-^3tt #3°1 #^}7fl ^4. # 
33 ^ 7^ 0 Kg- ^7M?l^r €<?1 0 1 €4. 

g #7} S ^"71 ^Sl^^l *«tM: 

7] ^5)3-<$<*°\}*] ^7] S}o] #7] e)-<y SflBi 71^^ H]7> 1:1.05 

ifl*l 1:1.30*1 ^ yVs^fl nflS.sl ^l^?Vcf. 

<27> ^"713 ^-^-i: ^*}7l fltb €■ ^£r, €<8<34 ^^Sl^^^-t- ^ 

^ 0 }ia 7 } ^ ^-8- ^*Hr #31; #71 ^33.^3 

#7] §>^n>^3.1- ^T^fe cJ-Tfl; #7] is}!E.v}^EL7} #71 ^ 
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* i^rRr 71* ^*fl ^<?!^-* «8^*Hr £31; #71 #4| #71 ^S^^ 

^ #71 *HE#* i^#Al7l^ ^#*>7l ^tV jffl^^ T^ijrKr * 

711; ^ #71 ££E^liB ^-]WaS #71 ^^^-ir *)A*\^ #7l ^S.^ 

^#*l?l^r €-<a]#-8r ^#*>^ £7111- ^s.31 ^2.ej #*1 ^ 



<28> -g- ^£r, a}£^l cfla-Bl #*1 9] ^s\^<^6\]^\B\ &}-ol;n). ;t)-o] «!-§- 

^ €^^^1- ^711 711 (Loose )*H el-ol 3fl^ ^ofl n}-^ ti^^l ^.g. ti 0 V^s> 



<29> ol^> ( £ ^go] 7l#&oHM ^#^ 7>^1 Z>7> ^ 7^3 

7>>#^- -g-^l^Tll ^Al^- ^ ol^- ^Ml^l ^<5}7l ^l^H, 7># 

<30> £ 4a £ 4e^ <|^HH ^ ^-g- S^ltb 

£^£014. 

<31> £ 4a^r H"^^ ^S|S.<8^ofl^ Zl-Zj-Sl 51-0131- ^H^7j;£l ti^ol cf^- 4^ 

51 el-o] 3|)^ol ^ tj.^ ul-Ef^cl-. 

< 32 > £ 4a^ ^S}^, «V£^I1 ^£51 #*1tt ^^^(41)^1- ^Sji^^ 

(42)^5. ol^-ol^ ojo.Dl, °1* ^^Hfe AA ^91 sfl€l-(46a ( 46b) ^1 <93 ^o.^ 
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<33> €^^(41)^1^^- «V£^] DflS-S] ^--g-SKr 2}-<y(L ( 2}o] 

^H(46a)^ ^3jH^(s, 2f°l 3fl^(46b) ^ ^(^H^i ))o^ ins <5> 

tt ^^^5.^^(42)^1^^ e}^(L)^ i3)H^(S) ?}2] m.05 ~ 1:1.302. 

<34> a j e|.oi(L)6|) ujsfl ^sfloi^cs)!- 5% - 30% 3 H.7fl ^4. 

<35> tt]-^i, ^^^^^^(42)^1^ £}o] 3rflBi(4 6b ) ^^a] iBIM ^f-ofl ^ ^ 

2**1 2flH(46b) #3 ^ fli}. 

<36> ^ t ^3}s.<8 ^(42)«=fl^S1 ^ ^fl€(46b)^ ^4 iS°j<3(4lHH<>] e(.o] 

(46a)°4 ^ ti] ^, ifi<3*](41)4 ^s]5.<^(42) ^ 2^1 (L) 1:1 - 1:1.3 

<37> o}7H, 21- ol sfl^i(46a, 46b)£- wlH^ol = o] ^ £ sflel^ , 71^(40)^ 

^#3^ ^£#(43)4 ^£#(43) *>=^3(44)^ ^£#(43) * *}J= 

n>^a(44) Hfl^l^ ^]olA^j(45)^. a^cj.. 

<38> ^£#(43)^: W lE^r TiN ^* I», ^>£LnV>i3(44)^ iS|| ©1 *1 (45)tt ^2|^ 

<39> S_ 4a o] C+Tg ^ ^^^O.S ^ JS-tf. 

<40> ti>£^^># o]s 7l 0^.0^7}- 7l^r(40) #^4 

Till^ *>3flS. 24-cl Bfl^ ^ D}i 3 o]-g- 

tb ^3 ±\A ^-i: ^l^H €^^(41)3)- ^^S)S.°J°4(42)o]] zfzf 4^S| 2)-o] 3fl 
€(46a, 46b)^°r 
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<41> O] nfl, ^ifr «>^- Qc] it^UlHHTr -f-^ ^S.^] v\]3.£\ ^>*HH A}-g-S} 

tt *&*\9l ^91(1)3}- i2flo]^(s)^ til-!- 1:13 ^ tiV^, ^€3?3.<8^(42)<*IMfe 5f 
^s)H^(S) ^ till- 1:1.05 ~ 1:1.30-2.3. 

<42> °]°]*\, ^^.dV ^cgoj ^av^ ^^z^o} z\ h}o] fffl^(46a, 46b) ^ 

rtofl ^^1o1a^(45)s- ^^ttcf. 

<43> olo^A^ 4^51 5l]^(46a ( 46b)°l Tfl^ ^^^-(47)# 

<44> <^7H ; ^<g^-(47)^- 7111^ #^*M 4# ^€ ^-1: 

5L^cl-. o] &| W*}- Tll^^l #^5V^r BPSG^, LP(Low Pressure^TEOS^, PECPlasma 
Enhanced MEOS 1 ^, PSG^" BSG^ S^^f. 

<45> ojo^A-l, ^<^^(41) 7>el£^ ^¥i5)3.<g*i(42) ^ p>^£1(51X| ^ &-§-) 

# 4^-, ^^2)3.^^(42) .2.-g- 4iHf ^zM^H.3 ^^S] 5.^^(42)^1 ^ 

^^-(47)4 §>^^H(44)# *fl7ltr cf^-, ££ell^iE iB^ (Photo resist strip) 
^*1*H ^^2)3.^^(42) ^L€- d}a H | ^fl7ltrc>. 

<46> ^ofl ^je^ ^-j- o^] cf.a- > ^^ai^o. ^Al^ ^213^(42)4 

^^Kr €^^(41)21 ^^^"(47) ^^2lS.^^(42) i2fl°H 

(48)1- ^^tri=r. 

<47> ^AjO S £A ]^ Jf-g^ ^^Aiz^-Al ^]7l^ ^5.^ l-^* M-El-ifl^ *\, S. 4bfe 

^213.^(42)4 <U^*Rr i§°J^ (41)21 ^^^(47) ^4 ^^2)3^^(42) 
*i:E^ ^2)lol^(48)7> ^ ^J-^l- i-r^W. 
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<48> *l-eM. ^3l3. < 8^(42)*IMfe ^S.^ ^1°H(48)S. <?l*fl &£.s$ i^olAl(48) 

^ A d^°l #nfl£ 5L4# <S# <r 

<49> ^71^, #^£r TiN, TaN, W JE^ WN f-^- ^tb^. 

<50> ^ofl l£efl?]iEt ££!t cf-g-, ^-g- -g-sfl p}ia 0 J 5. 

7} #(40) ^l^^S, 71^(40) ^Hl <8^€ ^ #^#^^1- ^#^1^1 

^ «^*(50)* ^^W. £ 4ctt ^ ^*(50)°1 ^ ^-i: M-B^t}. 

<5i> ^ €-^*(50)-i- f-elli tg^-g. rfo. t ^teJ-sJ. -g. 

^£^((47) AHofl ufl^s)^ 7l #(40)41 €*Hzl(47)# 3^ 
SSefl^l^H 2flBK49)^r ^7]^. 

<52> ojc^A^ 4<^^(41)^^ 7fl3flX|Ei(51) ^ <£A}*}±r «h ZL ^13<?i ^ 

<53> w]-^ ^ ^<*j(4lHH^ ?MAlEi(51) 5.^^(42)^^^ 

ZL,^v\]7} 10000A o]^-o] ^^?]-(50)ol ^SM, ^<?!^-(50)^- HDP ^S^, BSG^t", 
BPSG^'iE^ PSG^" t\% ^2i3- H>8# 3* S^t}-. 

<54> ^^^(50) ^Hl ££e|7liE§ Sit!- ^-§-, ArF Sfe KrF ^ °l-8-tV 

#*fl ^^S|5^^(42)^Ai E>0] sflB}( 46 )0] 5 |.o] ^.o] 
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<55> o]^MH ^Jife. £ ^<2] ^^Al^cflA^ W ^^^^S 

sflfi(52)^- n oflS. *M , T*§^ sfl^ <^1^^1 

(Bar)^ ^ ^ ^3HE aJ-M 7>^>cf. 

<56> o]o]*\ t iSsfl^AH 5fl^(52)-t- ^^P>^3.S ^<?!^-(50)# ^zJ-«H 

(46b)£l ^£#(43)^: ^#^7]^ 3^ ^^l-(53)-i: *g^W. 
<57> ^ ( -g- ^AHloflA^ ^^S]S.^^(42)^>| 5^*1 2flH(46b)fi] ^^«fl i 

5)1^1^(48)1- ^^*>7l ttfl^ofl e^-ol sfl^i(46b)^l ^5L^ i*lH ^ (48) ^ 

2«]H «V| #*Rr ^ #7>?14. 4^1, 3£r -^#(53) 5L£3l*l^ 
B. 2fl€(52)^l A>^1 i^lo] ^.^^^ JE^-SjLJ: '54'^1 H><4 ^o] , 

^H*l(48)i2- ^1*11 ^ ^-^ #i*}*l ^ ^n v ^l ^7>» w 0 M 

<58> ^#^1 Hi-sf ^-oi 0]^^^- ^ m}-^^, tiV£^i ^ls.^ ^HH 4^^°ll *l*fl 

<59> ^t-V, 2^ ^ho) s}E4iat ^7l^>31 ZL ^ 6)) 

^ ^7>l- « 0 ^l^r ^ ^aI^ii- ^-sfl <£o> ^#4. 
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*r 5^ ^3-2-3., «h£*)l ^7>^ ^-g- ^ $1^- JL-Bj-I- 71 cfl 
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l^^r 1] 

-*7l ^^SlS-^^oflAi ^71 Ej-«?1 B^Sl ^JTj- ^"71 5}<y 3fl^ ^ 7] 2^ ti]7> 

1:1.05 vfl^l l:l.30<a ^-2.5. «VS.^1 . 

2] 

Aj-7l ^^o^o] ^V 7 1 e^-o] sfligo) 3^ ^- 7l e|.ol 2f)^ tJ-o) 7^0] ^ 7> 1:1^1 
3] 

1 *M 5*H^, 

^-71 ^^^oflA^ ^o] sflei^ ^4 ^-71 ^s^sH^o] e}o] 
«1^ 1:1 ^} 1:1.391 ?A-=r -2.5. f>\±t aVE^l #*1 . 
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4] 

1 * ^*1 ^13^^ %H1 $1<H>H, 

^-71 e}<?] 2H€^ sflfitl s^jo^ ^ «v £ ^ nfls.^ . 



5] 

-4*9^^ ^i)^^ ^ pfl^ ^ ^cfl sa^Ai, 

#71 ^S^^ ^EDfiat *il7HKr #31; 

#7l ^<£^ 5[E4i37} #7l ^S}^^ e)-6] 3fl^ =^ttf oj] 

^*IM*1* ^#*Hr #31; 

#71 el-o] sfl^^. if-^ 71 ^ofl a^^-i- $^*Kr #31; 

#7l ^<£^ ^Hl #7l ^SjS^^ #71 i^l^Tr ^ 

s>7l ££efl^liH Sflfi-i- ^*Rr #31; ^ 
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